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Notch activation is a more robust gliogenic inductor than
leukemia inhibitory factor in rat brain cortexneural stem cells
Nidia Rodríguez-Rivera, Iván Velasco
Neurociencias, Instituto de Fisiología Celular, UNAM. México
D.F.-04510, Mexico
Neural stem cells (NSC) self-renew and generate specialized
neural cell types. In vivo NSC generate neurons first and glial
progeny later. Notch is involved in fate determination of NSC,
either preventing differentiation, or promoting glial fates. We
used retroviral vectors containing the active intracellular domain
of Notch1 fused to green fluorescent protein (ICN1-GFP) to
establish Notch effects in NSC, and compare them with those of
leukemia inhibitory factor (LIF), a known inductor of astrocytic
differentiation. Proliferating NSC from E14 rat cerebral cortex
were treated with LIF (1000 U/ml), or transduced with control
(GFP) or ICN1-GFP retroviruses, and then allowed them to
differentiate. During proliferation, about 93% of ICN1-GFP
transduced cells expressed nestin, a NSC marker, and 28% of
this population co-expressed glial fibrillary acidic protein
(GFAP; astrocytic marker). Morphologies resembling those of
astrocytic cells were observed in NSC expressing ICN1-GFP. In
contrast, 98% of cells transduced with the control virus were
positive to nestin, and less than 1% of these cells co-expressed
the differentiation markers GFAP or β-Tubulin III (neurons).
Under differentiation conditions, we found a ratio of astrocytes/
neurons of 0.83 with the control vector, while in cells expressing
ICN1-GFP, this ratio was 149; for cells treated with LIF the ratio
was 7.5. These data show a direct relationship between Notch1
activation and astrocytic differentiation in NSC, and that Notch
activation is a stronger gliogenic stimulus than LIF.
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Generation of transgenic mouse embryonic stem cells that
express neurogenin 1
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Neuronal differentiation is essential for the generation of the
central nervous system (CNS). Stem cell differentiation is in-
fluenced by transcription factors expression that regulates essen-
tial genes in neuronal fate specification. During CNS develop-
ment, proneural and differentiation basic helix–loop–helix
(bHLH) factors are expressed at low levels initially, and its
expression increase during neurogenesis. Neurogenin1 (Ngn1)
is a member of the bHLH family that is classified as a proneural
gene. Ectopic expression of Ngn1 promotes neuronal differ-
entiation in neural stem cells from the cerebral cortex. The aim of
this work was to generate transgenic embryonic stem (ES) cell
lines that over-express Ngn1. ES cells are blastocyst-derived
pluripotent cells that do not express neuronal markers under
normal conditions. We constructed expression vectors that
contain Ngn1 labelled with a c-myc epitope. These vectors were
linearized and introduced by electroporation in mouse ES cells.
Electroporated cells were cultured for 7 days in the presence of
neomycin, resulting in 9 resistant colonies. Cells were expanded,
fixed and immunostained with Oct-4, a transcription factor
associated with pluripotency, with c-myc to confirm Ngn1 trans-
genic expression, and with anti-Ngn1. We also analyzed the pre-
sence ofNgn1 by c-myc immunoblot. Six of the transgenic ES cell
lines expressed Oct-4, c-myc and Ngn1. These Ngn1 over-ex-
pressing cells will be useful to establish if pluripotent ES cells can
be committed to neuronal fates by proneural gene expression.
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Mediators of Hoxb4 hematopoietic-promoting activity
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Hematopoietic stem cells (HSCs) are responsible for the
generation of all cell types within the hematopoietic lineage.
HSCs must maintain a balance between self renewal and
differentiation mechanisms. Several genes were described to be
involved in these processes and some of them were directly
related to the hematopoietic niche. Class I Homeobox (Hox)
genes encode a family of transcription factors implicated in
specifying positional identity and tissue fate in the embryo.
They are also expressed postnatally, and several of them in
primitive hematopoietic cells and committed progenitors. It has
been shown that induction of Hoxb4 expression in embryonic
stem (ES) cell-derived embryoid bodies (EBs) increased HSCs
proliferation. To explore downstream effectors of Hoxb4 in this
process we performed an Affymetrix GeneChip screen
comparing Hoxb4-induced and -uninduced EBs. Genes belong-
ing to the cell signalling, cell cycle and apoptosis categories
were shown to be regulated by ectopic expression of the Hox
gene. Next, tetracycline-inducible transgenic ES cell lines were
produced with some of the candidate target genes and their
effects on the generation of hematopoietic progenitors studied
in vitro using the methylcellulose colony-forming assay.
Overall, we presented here new effectors of Hoxb4 hemato-
poietic activity that will assist to elucidate the precise mecha-
nism of action of this gene during expansion of early hema-
topoietic progenitors derived from ES cells.
doi:10.1016/j.ydbio.2007.03.583
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Defining the earliest sites of definitive hematopoiesis based
on Runx1 expression
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It has been hypothesized that hematopoietic cells differenti-
ate directly from the endothelium during fetal development. For
instance, it has been observed in hematopoietic sites, that clus-
ters of hematopoietic cells arise directly adjacent to endothelial
cells of the dorsal aorta within the aorta/gonad/mesonephros
region and in the vitelline and umbilical arteries (de Bruijn,
2000). Expression of the Runx1 transcription factor marks
endothelium in sites from which hematopoietic cells differ-
entiate, and deletion of Runx1 eliminates hematopoietic clusters
(North, 2002). The goal of this study is to identify the first site
of Runx1 expression in endothelium by comparing its ex-
pression with that of endothelial markers in early headfold
through early somite pair stages of mouse development. Protein
levels of Runx1 and PECAM-1 were analyzed from 8–9 days
postcoitum (dpc), during which time definitive hematopoiesis
initiates in the conceptus (Palis, 2001). During the late headfold
stage (∼8.0 dpc), Runx1 expression is observed at the base of
the allantois within and surrounding a cluster of PECAM-1
positive cells. Runx1 is also expressed in the distal portion of
the allantois in mesoderm and in PECAM-1 positive cells. The
cluster of Runx1 positive cells at the base of the allantois
evolves into the “vessel of confluence” where the yolk sac,
dorsal aorta, and umbilical vessels join (Downs, 1998). We
believe this is the first site of Runx1 expression in endothelium,
and are currently attempting to identify the signaling source that
activates expression in this region.
doi:10.1016/j.ydbio.2007.03.584
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Pancreatic beta cell mass regeneration and expansion—A
role for FoxM1?
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Diabetes is characterized by an insufficient number of
functional β cells. Thus, identification of factors responsible for
regulating β cell mass and function may provide new insights
into diabetes pathogenesis and treatment. Our lab has found that
FoxM1, a transcription factor known to regulate expression of
cell cycle genes, is required for proper postnatal β cell pro-
liferation and maintenance of β cell mass, but appears to be
dispensable for development of an organism's β cell mass. Our
findings support the notion that generation of new β cells differs
during embryogenesis and adulthood. The purpose of this study
is to further explore this dichotomy by determining whether
FoxM1 is required for regeneration and/or expansion of β cell
mass in adult mice, using 60% partial pancreatectomy (PPx) and
diet-induced obesity (DIO) as models of these processes.
Following PPx, mice with a pancreas-specific inactivation of
Foxm1 (FoxM1Δpanc) exhibit a specific impairment in β cell
mass regeneration and expansion, associated with reduced β
cell proliferation. Lineage tracing studies using mice with a β
cell-specific inactivation of Foxm1 (FoxM1Δβ) will determine
whether β cell neogenesis after PPx is impaired by loss of
FoxM1, and whether this process recapitulates embryonic β cell
neogenesis. FoxM1Δpanc female mice with DIO exhibit im-
paired insulin secretion and are more susceptible to developing
glucose intolerance compared to control mice with DIO. Thus,
we have uncovered a potential role for FoxM1 in regulating β
cell function, and will further examine this phenotype in both
adult and embryonic mice.
doi:10.1016/j.ydbio.2007.03.585
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Genetic regulation of trophoblast and trophoblast stem cell
self-renewal in the mouse
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The first lineage decision in the mouse leads to segregation
of embryonic and placental (trophoblast) lineages. Embryonic
stem (ES) and trophoblast stem (TS) cells can be derived from
these lineages at this early stage. Both stem cell types have the
ability to self-renew or to differentiate into lineage-specific cell
types. TS cells proliferate in the presence of FGF4 and other
soluble factors, but the cell-autonomous factors mediating this
signaling remain poorly defined. Cdx2 and Eomes encode
transcription factors and are expressed at high levels in self-
renewing TS cells. Importantly, both genes are downregulated
during differentiation, suggesting a role in promoting TS cell
self-renewal. However, the requirement for these genes in
existing TS cells has not been reported. We are interested in
understanding the role that these genes play in trophoblast
development and TS cell self-renewal. We show that Cdx2 is
required for expression of Eomes, and that Cdx2 promotes
Eomes expression in a cell-autonomous fashion, suggesting that
Eomes is a direct target of Cdx2. These observations suggest a
model in which Eomes acts as an effector of Cdx2 to promote
trophoblast fate. We are using several strategies to test this
model in both TS cells and mouse embryos.
doi:10.1016/j.ydbio.2007.03.586
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